Hormonal regulation of lipogenic enzymes in chick embryo hepatocytes in culture. Expression of the fatty acid synthase gene is regulated at both translational and pretranslational steps.
Mechanisms involved in the multihormonal regulation of fatty acid synthase have been investigated by comparing levels of its mRNA with rates of enzyme synthesis in chick embryo hepatocytes in culture. Triiodothyronine or insulin caused about a 2.5-fold increase in the relative rate of synthesis of fatty acid synthase. Together, these hormones were synergistic, stimulating enzyme synthesis by nearly 40-fold (Fischer, P.W.F., and Goodridge, A.G. (1978) Arch. Biochem. Biophys. 190, 332-344). Addition of triiodothyronine stimulated increases in mRNA levels comparable to increases in enzyme synthesis whether insulin was present or not. Thus, triiodothyronine regulates fatty acid synthase primarily by controlling the amount of its mRNA. Addition of insulin, in the presence of triiodothyronine, stimulated enzyme synthesis by 14-fold and mRNA levels by only 2-fold. In the absence of triiodothyronine, insulin had no effect on mRNA levels. Thus, insulin has a major effect on the translation of fatty acid synthase mRNA. After the addition of triiodothyronine, fatty acid synthase mRNA accumulated with sigmoidal kinetics, approaching a new steady state about 48 h after the addition of hormone. Puromycin, an inhibitor of protein synthesis, blocked the effect of triiodothyronine. We suggest that the abundances of both fatty acid synthase and malic enzyme mRNAs are regulated by a common triiodothyronine-induced peptide intermediate which has a relatively long half-life. Glucagon caused an 80% decrease in the synthesis of fatty acid synthase (Fischer, P.W.F., and Goodridge, A.G. (1978) Arch. Biochem. Biophys. 190, 332-344) and a 60% decrease in the level of fatty acid synthase mRNA. Thus, glucagon regulates fatty acid synthase by controlling the concentration of its mRNA. The synthesis of malic enzyme also was inhibited by glucagon at a pretranslational step, but the inhibition was almost complete. Thus, despite coordinated regulation of the concentrations of these enzymes during starvation and refeeding, individual hormones sometimes regulate synthesis of the two enzymes at the same step and to about the same degree and sometimes at different steps or to very different degrees.